The aim of this study was to construct models of trading companies' lifespan, in individual districts of Zachodniopomorskie Voivodship. The author verified whether the impact of the survival time of trading companies on the survival function in general is the same in individual districts. This may inform potential entrepreneurs' decisions on whether to set up a trading or other company. The Kaplan-Meier estimator was calculated and a tests verifying similarities of functions of trading companies within the districts was used. Districts were then divided into groups, according to trading companies' lifespan. Further on, the functions of the intensity of companies' liquidation for particular districts were analysed. The rankings of districts were compared in terms of the lifespan of trading companies and businesses in total. In the study, the author used REGON registry, containing data about companies established in Zachodniopomorskie Voivodship in 2009-2011. These entities were observed until the end of 2013. It is something to be considered by both decision makers and entrepreneurs, that the probability of liquidation of a trading company is greater than of any other company. Trading activity is prevailing (the highest percentage of all newly established companies are trading companies), however, trading companies are also most in danger of liquidation.
Introduction
Survival analysis is increasingly used in business demography (and other research areas). The survival analysis is a collection of methods for modelling of processes, i.e. the survival of the phenomena under study, from the initial event (business establishment) to the final event (business liquidation). Methodology adopted in business demography is defined by such scientific disciplines as statistics, econometrics, demography, or survival analysis. In the literature on the subject, one may come across publications presenting the results of analysis of enterprises based on phenomena modelling methods. A good example of such publication is Business Demography in Spain: Determinants of Firm Survival. Its authors adopt procedures for phenomena analysis to examine companies operating in Spain (López-Garcia, Puente, 2006: 1-44) .
The most interesting publications, containing results of scientific research, include: 1) Hannan and Freeman (1989: 3-27) , Carroll and Hannan (2000) , Caves (1998 Caves ( : 1947 Caves ( -1982 Parametric, semi-parametric and non-parametric models are used for the purpose of the survival analysis. The construction of parametric models requires adoption of a theoretical distribution of the examined variable (Frątczak, Gach-Ciepiela, Babiker, 2005) , which is difficult in the case of studies on the companies' lifespan (Markowicz, 2012; 2014) . Therefore, in this study, continuous-time non-parametric models were used: the Kaplan-Meier estimator, the Gehan (Gehan-Wilcoxon) test and the lifespan table (probability of survival, intensity of liquidation). Those methods were employed to model the survival time of trading firms in the districts of Zachodniopomorskie Voivodship.
The purpose of this study was to rank and group districts in Zachodniopomorskie Voivodship according to the declining trading company's survival function and to compare the district rankings in terms of the survival time of trading companies with the survival time of the companies in total. In the first stage of the study a model was constructed, representing the survival time of trading companies in the districts (K-M estimator). The subsequent stages were as follows: Stage II -ranking of the districts according to the declining trading company survival function (Gehan test; verification statistics sign); Stage III -identification of groups of districts with similar models of trading company's survival function (Gehan test; significance of differences); Stage IV -analysis of the course of the trading companies' survival function in the groups of districts (tables of lifespans); and Stage V -comparison of the districts' ranking in terms of the survival time of trading companies with the districts' ranking in terms of the survival time of companies in general (Markowicz, 2017a) .
In the study, the author used the REGON registry containing data about trading companies established in Zachodniopomorskie Voivodship in 2009-2011 (21 districts) . The entities were observed until the end of 2013. 
Statistical data

Ranking and grouping of districts
A non-parametric model of trading companies' survival in the districts of Zachodniopomorskie can be built by means of the Kaplan-Meier method (Product-Limit-Estimation), provided that we assume the presence of censored observations. In contrast to the survival tables, this method does not require the grouping of the observation times into class intervals. The companies' survival time is the realisation of the random variable (T; δ): 
A non-parametric model of trading companies' survival in the districts of Zachodniopomorskie can be built by means of the Kaplan-Meier method (Product-LimitEstimation), provided that we assume the presence of censored observations. In contrast to the survival tables, this method does not require the grouping of the observation times into class intervals. The companies' survival time is the realisation of the random variable (T; δ):
where: Tz -the survival time of a liquidated company; Tc -the survival time of a censored company; δ -the random variable adopting 1 for a complete observation and 0 for a censored observation.
The Kaplan-Meier estimator can be calculated as (Kaplan, Meier, 1958; Markowicz, 2012) :
,
where: T z -the survival time of a liquidated company; T c -the survival time of a censored company; δ -the random variable adopting 1 for a complete observation and 0 for a censored observation. The Kaplan-Meier estimator can be calculated as (Kaplan, Meier, 1958; Markowicz, 2012) :
where: t i -the moment in which there was at least one event (company liquidation), z i -the number of events in time t i (complete observations), n i -the number of units of observation at time t i . The Kaplan-Meier estimator is a function that is non-increasing, periodically constant, with leaps at random time points determined by complete observations (liquidation of at least one company). The estimator adopts the values: 
The initial value of the survival function is 1 and it decreases at subsequent points of time t i , at which at least one analysed event has occurred. According to the literature, the statistical properties of the Kaplan-Meier estimator are regarded as good when the sample is large 1 . When using the Kaplan-Meier estimator, the probability of survival can be estimated at any time. The statistical rele-FOE 4(337) 2018 www.czasopisma.uni.lodz.pl/foe/ vance of the differences in survival models built for groups can be measured with an adequate non-parametric statistical test, taking into consideration the presence of censored data. The hypothesis that the survival functions for groups are equal (Gehan, 1965; Klainbaum, Klein, 2005) is verified by means of the Gehan test, whose statistics are written (Domański et al., 2014) as follows:
The Gehan test was used in Stage II (ranking of the districts according to the declining trading company survival function; verification statistics sign) and Stage III (identification of groups of districts with similar models of trading company survival; significance of differences). In order to distinguish the groups of districts with similar company survival times, the relevance of differences in the survival times of trading companies established in 2009-2011 was examined. The Kaplan-Meier estimators were calculated for each district and compared pair-wise. The groups were separated in such a way as to ensure that each of them contains districts where the differences among survival time models were not statistically significant. For each pair of districts the hypothesis H 0 : S 1 (t) = S 2 (t), was tested. The differences were considered significant when p ≤ 0,05. Therefore, each group contained only the districts with similar survival functions. The functions in the districts of one group can be significantly or irrelevantly different from the functions in the districts of other groups. Moreover, the groups and districts were ordered according to the decreasing probability of the analysed companies' survival over time. The groups are shown in Table 2 . In keeping with the above scheme, three groups of districts with similar company's survival time models were distinguished. The first group consists of districts: policki (adjacent to Szczecin), Szczecin (city) and gryfiński, where the probability of companies' survival in the successive months was the highest. The second group comprised of 16 districts. It needs to be noted that in the last group (białogardzki and gryficki districts), the probability of companies' survival in the successive months was the lowest.
Survival function and intensity of trading companies' liquidation
The IV and V Stages of the analysis involved the construction of cohort tables of companies' survival in individual districts (21 areas). The tabular model (Balicki, 2006) was built for the three-month models (Markowicz, 2015) . The enterprises that did not go into liquidation by the end of 2013 were considered censored. Based on the elements of the table, the survival function and the intensity function of company liquidation (hazard function) were analysed.
The author presents lifespan tables in actuarial version (Markowicz, 2017b) . Therefore, the second column contains the number of units at risk of liquidation. This value is represented by means of the formula:
The next two values in the cohort survival table were estimated according to the discrete approach because they can be calculated only for the time interval. The first one is the probability of an enterprise being liquidated in the time interval * t f and the second is the probability of the company's survival in the time interval. The distribution of the business survival cannot be assigned to any known type of probability distribution. This is why the functions describing the process of the enterprises' survival are not known, and the tables of survival contain the estimates calculated on the basis of empirical data. The probability estimator of business liquidation in the time interval * t f is a ratio of the number of liquidated economic entities in a given interval of time z t to the number of enterprises at risk of liquidation by the interval * t n . Opposite to the probability of business liquidation in the time interval is the probability of business survival in the time interval:
. The probability of survival and the hazard intensity are functions continuous in their nature, but in the tables they are presented in a discrete approach. The probability of survival when calculated for interval ) , 1 t t + , is the probability that the enterprise will be liquidated after the time t + 1:
In the moment t = 0 (the moment of setting up of an economic entity) S t = 1 and this function is decreasing over time. The rate at which the survival function is decreasing depends on the value of t and is defined as a hazard function (a t -length of time interval): Survival functions in Groups from 1 to 3 were continually declining. After 60 months 53,9% of trading companies survived in Group 1; 47,0% -in Group 2 and 38,6% in Group 3.
Many studies have confirmed that the intensity function of companies' liquidation adopts the inverted U-shape with a fixed maximum, which is in keeping with the theoretical learning model (Markowicz, 2012; 2016) . 2) when comparing Groups 1, 2 and 3, we can see as follows: a less and less distinct pattern of the intensity function that takes an inverted U-shape, the increasingly higher intensities of companies' liquidation and the increasingly stronger fluctuations of this intensity over time. Survival functions in Groups from 1 to 3 were continually declining. After 60 months 53,9% of trading companies survived in Group 1; 47,0% -in Group 2 and 38,6% in Group 3.
Many studies have confirmed that the intensity function of companies' liquidation adopts the inverted U-shape with a fixed maximum, which is in keeping with the theoretical learning model (Markowicz, 2012; 2016) . Figure 3 shows the intensity function of trading companies' liquidation for three groups of districts. The functions of individual groups take a specific shape. Having analysed the shape of the intensity function of companies' liquidation in individual groups of districts, which has been built according to the survival models, the following observations have been made: 1) the intensity function of companies' liquidation for Groups 1 and 2 takes approximately the typical inverted U-shape with the maximum marked within 24-27 months; the function adopts low values, 2) when comparing Groups 1, 2 and 3, we can see as follows: a less and less distinct pattern of the intensity function that takes an inverted U-shape, the increasingly higher intensities of companies' liquidation and the increasingly stronger fluctuations of this intensity over time.
Analysis of survival time of trading companies and survival time of companies in general. Comparison of districts
Trading companies (Section G) are most common among companies in general. The comparison of the survival models led to the following results: trading companies were liquidated faster than companies in general ( Figure 4) ; the intensity of liquidation in subsequent time intervals was higher in the case of trading companies ( Figure 5 ). The positions in the rankings and the groups of districts differ between the trading companies and companies in general (Table 3 ; Spearman coefficient 0.4786). Trading companies are the most common. However, other entities also influence the companies' lifespan in the districts. This influence is not the same in every district.
FOE 4(337) 2018 www.czasopisma.uni.lodz.pl/foe/ rankings and the groups of districts differ between the trading companies and companies in general (Table 3 ; Spearman coefficient 0.4786). Trading companies are the most common.
However, other entities also influence the companies' lifespan in the districts. This influence is not the same in every district. 
